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Microwave Shadowgraphy
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Abstract

An imaging technique in radio wave region is discussed, where shadows of objects
by a microwave, namely microwave shadowgrams, are recorded as microwave images.
The so-called microwave shadowgraphy, is discussed theoretically referring to the analysis
of the coherent imaging systems such as holography by the method of ray optics. An
experiment by an object-scanned shadowgraphy is conducted with a 10 GHz microwave,
where objects are scanned in a plane of 45cmX50cm size perpendicular to the axis
connecting the fixed receiver and projector of microwave. An open end of an X-band
waveguide is used as a receiver and an iris mounted on the end of the waveguide is used
as a projector. Shadowgrams are displayed on the CRT scope by appling the amplified
signals from the receiver to Z axis of the CRT and the position signals of the scanned
object from the scanner to X and Y axes. The difference between the optical and radio
wave images is discussed by comparing the shadowgram of an object made of metalic and
dielectric materials with the photograph of the object. In the microwave shadowgram
the metalic objects are visualized through the optically opaque dielectric materials. The
relation between the shadowgarm and hologram is discussed referring to the obtained
experimental results. Further the advantages and disadvantages of this technique are
discussed.
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F # I
M2 B\, 2 e FTa Mo MAIRIBOFEBE EEL x 5 SRT, Bl p OT
RT A BB AR O m L, o ikt @), 6 OBFREAVTGRD I 5 cEHLENS,
u, = exp [—j2rz./p] (A-1)
DF DTFHBBIIKDO L 3 EI RS,
|1 +2|* = 2{1 +cos 2z, /p)] (A-2)
0 a DFWHRTIOTHHEEHELCPLLDE L, ZEBH O AN TOTEROES D
Iz DB TRD B ERD X 5B,

1 S:"Jru cos 2rx./p) dz, = Smc(';_) cos % <x,.+ %) (A-~3)

B TEROBED OTFHERTE L D2RNOB RS 2T 2% p DIEZRD L &, p=a Lish,

t

& % I
B b, 0P a OETERE OB H b OMHRE ¢ 13k D X 51cE Eh 59,
szo B sin? <~;— sin # sin ¢> cos <—7b~ sin 0 cos ¢>
# sin? @ sin? ¢ [#? —(2r/2)* b% sin® @ cos? ¢]?
x [{(1 (L2 + cos o} +(f/f)? sin? 0 sin? ¢]] (A-4)

7212 U E X R OEE, fo GBS O MK RS, 0, ¢ EEECOM 0 IS ok, B X
VBT el b 0BETHD, ZTCEAHAOBREL W THELDBE, ¢=r/2 L L
T, Bn@E,ASHEHNE Y CollY 4, BMUELoMEIONMBETEL, 0%/ PN EWEREL,
sin 0=0=l/d, LA TEDEE, 0=0 CTORHME CREL Ui 0=1/d, J5 10 OHHEE LK
DISERED,

_ . ral
o= = s3]
) 2 (A-5)
ols o E,) <7ra >
2 Zdl
PRICK(AB) XD, WHAE— VDAL va—TOBEREZ B L O lnax 13 (®almas/2dy) =7
ERWTR M KT B,




